MMP9 gene expression regulation by intragenic epigenetic modifications in breast cancer.
Breast cancer is the most frequently diagnosed cancer and the leading cause of cancer death among women worldwide. Metastasis remains a major challenge for the clinical management and prognosis of patients with cancer. The metalloprotease MMP-9 plays a critical role in the first step of metastasis through extracellular matrix degradation. In this study, our goal was to determine the effect of epigenetic mechanisms in the promoter and intragenic region of this gene and to correlate it to the levels of expression of MMP9 in breast cancer cell lines. We have identified that MMP9 was highly expressed in the breast cancer cell lines MCF7 and MDA-MB-436 after 5-aza-2'-deoxycytidine (5-azadC) treatment. Sequencing of the promoter region as well as the CGI intronic CpG islands showed a specific sequence in CGI2, between CpGs 12-30 that was demethylated after 5-azadC treatment. This specific region was studied in breast cancer samples that revealed similar results with demethylation in positive MMP-9 breast cancer samples. Furthermore, the histone methylation marker of open chromatin (H3K4me3) was found in the promoter and intronic regions of MMP9 after 5-azadC treatment. Taken together these results showed a mechanism of DNA methylation and gene expression regulation by epigenetic marks present in the intronic DNA region of MMP9.